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Fig. 1. A plate with a cutout under uniform tension
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Fig.2. The effect of the bluntness parameter on the cutout shape(c=2).
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Fig.4. A schematic structure of the multilayer perceptron neural network
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Fig.o. Network Convergence diagram for different number of neurons in the hidden layer
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Table 1. The statistical results obtained from the use of the neural network.
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5
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Fig.6. Linear equation between the actual and predicted values of the normalized stresses.
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Table.2. The value of neural network performance criteria

RMSE MAPE(%)

0.14 1.91 Train, 3}l
0.17 2.41 Test bl
0.15 2.01 Total Js
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Fig.7. Changes of normalized stress for different rotation angles at different values of bluntness.

o3 ool L5 A JS5 5 MLP e o5 §] Juols jiao (Sizeys > Jloys G5 Jaio (i s 5 sl e 558
a5 i & Jlojs 5 e st 50085 oo 52 sl 5 9l 92 45 ol 13 25 o iV o s o
2 g dled aeS 5 K b oply Sy 55 ke (Bz"v cO=+) L 4 (Bz C0=A) aSole; S0 jle 4 ST o g
S bl s 39 0l o (mlyd ool 32 5 b sl el 5 dalgs iy A5 55 a5 ke il 0= B oS s

RESUEN NN

—YYV5s—



By

Mormalized stress

Raotation angle Load angle

W=O0)Jlo i (55t v 25 sl 3 )b gl Wi ] A JSb
Fig.8. The interaction between load and rotation angle on value of normalized stress (w=0).
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Table 3. The optimal values of design parameters investigated

Normalized age <l
stress b * v ¢ optimal situation
2.00 90 0.00 0.00 2 1
2.00 0.00 90 0.00 2 2
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Fig.9. Optimal shape of triangular cut out with normalized stress distribution around it, dot line (negative
stress) and solid line (positive stress), optimal situation (1, 2)(Table 3).
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Modeling of stress concentration in the isotropic plates with triangular-shaped

cutout

Abstract

In many cases, create cutout in the agricultural machinery structures is necessary to provide
the entrance and exit openings of materials and or the like. However, cutout cause stress
concentration in the agricultural machinery structures but in some cases, it is unavoidable
that create cutout in the design. The aim of this paper is the modeling of stress
concentration in the isotropic plates containing cutout based design parameters such as the
load direction, cutout orientation and bluntness by using of artificial neural network.
Training and testing data sets were obtained through the finite element method. The results
showed that the neural network model was able to predict the normalized stress with a
maximum error of about 2%. Also, study of design parameters showed that the optimal
shape of triangular cutout 1S ellipse and it is found that the maximum value of normalized

stress is equal to 2.

Keywords: finite element, stress concentration, isotropic plates, neural network
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